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Abstract. The synthesis of exopolysaccharides was determined for the strains Lactobacillus 
sp. IL1, Lactobacillus sp. IL4 in MRS medium having glucose, lactose and sucrose as carbon sources. 
From the results obtained it was highlighted the fact that, by using sucrose as carbon source, the 
biggest quantity of exopolysaccharides is obtained, namely 41 mg/L and, respectively, 74 mg/L. The 
influence of different concentrations of sucrose (5, 10, 15, 20%) on the production of 
exopolysaccharides was tested. It resulted that for a concentration of 15% sucrose, a maximum of the 
quantity of synthesized exopolysaccharides is obtained. Also, the influence of temperature and pH on 
the capacity to synthesized exopolysaccharides for the used strains was tested. From the 
determinations made it resulted that a temperature of 370C and a pH of 7 represent the ideal 
parameters so as to obtain a maximum quantity of exopolysaccharides, in the case of using MRS with 
15% sucrose. 55 mg/L are obtained, for the strain Lactobacillus sp. IL1 and 145 mg/L, for the strain 
Lactobacillus sp. IL4.  
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INTRODUCTION 
 
Lactic bacteria from Lactobacillus type are frequently used in alimentary 
fermentations due to their ability to improve the organoleptic characteristics of food. They are 
also used due to the conservation capacity of some perishable raw materials, meat and 
vegetables. These bacteria are capable to normally produce quantities of exopolysaccharides 
of approximately 150 – 200 mg/l [1]. 
The strains of lactic bacteria synthesize two types of exopolysaccharides: 
homopolysacharides and heteropolysacharides. In the case of homopolysacharides, there is a 
glucide, which repeats, and for heteropolysacharides different monoglucides repeat. A special 
importance is granted to homopolysaccharides that contain fructose. This is due to the fact 
that it acts like a prebiotic compared to other microbial strains [2]. Some exopolysaccharides 
produced by the strains of lactic bacteria have an important role in the stimulation of the 
immune system, the decrease of the cholesterol level or against ulcer [3]. 
The polysaccharides produced by the strains of lactic bacteria have an important role 
in alimentation as thickening, jellification agents or water-binding agents. [4] Also, the effect 
of their synthesis is the increase of the rheologic properties of food. Besides all these, the role 
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played in the formation of biofilm is added, which is an important aspect at the intestinal level 
[5, 6, 7]. 
The aim of this study is to establish the carbon source by means of which the 
maximum quantity of exopolysaccharide is obtained, in the case of using the strains 
Lactobacillus sp. 1, Lactobacillus sp. 4, from the collection of USAMV Bucharest, Faculty of 
Biotechnologies. Also, the maximum concentration of glucide, pH value and the temperature 
for which the strains present a maximum synthesis of exopolysaccharides were determined. 
 
MATERIALS AND METHODS 
 
Biologic material. Two strains of lactic bacteria from Lactobacillus type 
(Lactobacillus sp. IL1, Lactobacillus sp. IL4) were used to make the studies proposed. The 
two strains from the collection of the Faculty of Biotechnologies are kept at -820C, in glycerol 
20%. The revitalization of the strains was done through two successive cultivations on MRS 
medium. 
Conditions of cultivation. In the first stage of the study it was determined, for each 
strain, what carbon source (glucose, lactose, sucrose) determined the obtaining of a bigger 
quantity of exopolysaccharides, as well as the maximum time of fermentation. Once the 
glucide is established, the optimal concentration will be determined by increasing the value to 
5, 10, 15 and 20%. All tests will be made starting from the standard medium MRS and 
through the replacement of glucose with lactose and sucrose. The tests were developed for a 
period of 72 hours, at 370C, with samples taken at each 24 hours.[2] Also, it was determined 
the influence of temperature and pH upon the synthesis of exopolysaccharides. 
The isolation and determination of the quantity of exopolysaccharides. Each sample 
was kept for 10 minutes at 1000C in a Memmert drying stove, after which it was cooled on an 
ice bath. The precipitation of proteins was done by adding 15% trichloroacetic acid. The cells 
of the microorganism and the proteins were removed by centrifuging at 5.000 rpm, for10 
minutes in a centrifuge Hettich Eba 32R with cooling. The synthesized exopolysaccharides 
were precipitated from the supernatant resulted by adding two volumes of ethanol 100%. The 
mixture is let overnight at 40C and the polysaccharide is removed by centrifuging with the 
same centrifuge at 13.000 rpm, for15 minutes. [2] 
 
RESULTS AND DISCUSSION 
 
The influence of carbon source (glucose, lactose, sucrose) on the two Lactobacillus 
strains was studied through the determination of optical density, of the production of lactic 
acid and of exopolysaccharide. The results are presented in Table 1.  
From the data presented it results that sucrose is the carbon source by means of which 
the biggest quantity of exopolysaccharides is obtained, after 48 hours of fermentation. These 
findings are valid for both strains, 41 mg/L for the strain Lactobacillus sp. 1, and respectively 
74 mg/L for the strain Lactobacillus sp. 4. It should be noticed for the strain Lactobacillus sp. 
4 the fact that, when using sucrose, at 48 hours of fermentation, a quantity of 
exopolysaccharides with approximately 50% bigger is obtained. For the strain Lactobacillus 
sp. 1 it cannot be noticed the same phenomenon. On the contrary, the quantity of 
exopolysaccharides obtained remains constant. 
Through the usage of glucose, the smallest quantity of exopolysaccharides is obtained, 
even at 72 hours of fermentation. Through the usage of lactose, for the strain Lactobacillus sp. 
1, the quantity of polysaccharide is close to that realized with sucrose, 38 mg/L. 
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The synthesis of lactic acid reaches its maximum when using sucrose as carbon 
source. This is found for both strains used, with a plus for the strain Lactobacillus sp. 4 at 72 
hours of fermentation.  
From the determination of the optical density it results that small values are obtained 
where the synthesis of exopolysaccharides is maximum. This means that the strains mainly 
use the carbon source for the synthesis of exopolysaccharides and not for their multiplication. 
As regards the other two carbon sources, cellular increase is prevails, especially when glucose 
is used. By using lactose, a relative balance is created between the cellular increase and the 
synthesis of exopolysaccharides. 
Tab. 1 
The influence of carbon source on the synthesis of exopolysaccharide 
 
Strain Time  (hours) 
O.D.  
(600 nm) 
Lactic acid  
(%) 
Exopolysaccharide 
(mg/L) 
Carbon source – Glucose 
24 2,44 0,8 29 
48 6,35 1,7 29 Lactobacillus sp. IL1 72 6,7 1,05 32 
24 2,48 0,66 26 
48 6,2 1,34 26 Lactobacillus sp. IL4 72 6,08 1,16 24 
Carbon source - Lactose 
24 1,96 1,16 19 
48 6,6 1,8 38 Lactobacillus sp. IL1 72 7,04 1,4 30 
24 1,78 0,48 28 
48 6,45 1,46 34 Lactobacillus sp. IL4 72 6,65 1,26 48 
Carbon source - Sucrose 
24 1,54 1,68 29 
48 3,24 1,72 41 Lactobacillus sp. IL1 72 2,2 1,92 40 
24 1,3 1,04 20 
48 5,57 1,96 74 Lactobacillus sp. IL4 72 3,4 1,02 36 
 
Table 2 presents the quantity of exopolysaccharide synthesized by the two strains in 
the case of the increase of the sucrose concentration to 5, 10, 15 and 20%. From the analysis 
of the presented data, the result is that for a concentration of 15% sucrose, the maximum 
quantity of polysaccharide  is obtained.  For the strain Lactobacillus sp. IL1 the maximum 
quantity obtained is 55 mg/L. For the strain Lactobacillus sp. IL4 the maximum quantity 
obtained is 145 mg/L. For both strains, the time needed for the maximum synthesis of 
polysaccharide is 48 hours.  
From the data presented it results that, for Lactobacillus sp. IL1, the supplementation 
of the quantity de sucrose at 15% determined an increase of the synthesis of polysaccharide
 with approximately 25%. For the strain Lactobacillus sp. IL4 the increase achieved is 
with approximately 51% bigger. In general, the strain Lactobacillus sp. IL1 synthesizes only 
38% from the quantity obtained through the cultivation of Lactobacillus sp. IL4 strain. 
Also, in the case of cellular density it can be noticed a significant increase of the 
values achieved for the strain Lactobacillus sp. IL4.  From the results obtained it follows that 
the synthesis of exopolysaccharides develops during the exponential phase of increase, in its 
last period. The synthesis develops when the strains tend to enter the stationary phase. 
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Tab. 2 
The influence of sucrose concentration on the synthesis of exopolysaccharide 
 
Strain Time  (hours) 
O.D.  
(600 nm) 
Exopolysaccharide 
(mg/L) 
Carbon source – Sucrose 5% 
24 2,99 45 
48 7,6 46 Lactobacillus sp. IL1 72 9,9 47 
24 4,77 62 
48 7.78 103 Lactobacillus sp. IL4 72 8.06 106 
Carbon source – Sucrose 10% 
24 2,85 39 
48 9,21 50 Lactobacillus sp. IL1 72 12,5 53 
24 2,77 63 
48 7,78 93 Lactobacillus sp. IL4 72 8,22 135 
Carbon source – Sucrose 15% 
24 3,34 37 
48 5,7 55 Lactobacillus sp. IL1 72 8,13 49 
24 7,77 62 
48 7,79 145 Lactobacillus sp. IL4 72 8,6 126 
Carbon source – Sucrose 20% 
24 2,38 42 
48 7,34 55 Lactobacillus sp. IL1 72 7,1 53 
24 7,75 53 
48 7,8 103 Lactobacillus sp. IL4 72 8,7 109 
 
 If the temperature decreases or increases, it can be noticed for the strain Lactobacillus 
sp. IL1 a decrease of the synthesized quantity of exopolysaccharides. The maximum obtained 
can be found at 370, fact that can be observed at both strains (Figure 1 and Figure 2). For 
temperatures of 30 or 450C, the synthesis of exopolysaccharides almost ceases. This finding is 
also correlated with the fact that the multiplication of Lactobacillus sp. IL1 and Lactobacillus 
sp. IL4 strains is extremely reduced, fact confirmed by a very small optical density.  
 If a comparison between the two strains is made, it results that Lactobacillus sp. IL4 is 
stronger influenced by the increase or decrease of temperature, compared to Lactobacillus sp. 
IL1. At the strain Lactobacillus sp. IL1 the decrease or increase of temperature determined 
only decreases of the synthesis of exopolysaccharides.  The strain Lactobacillus sp. IL4 has a 
very big variation of the synthesis capacity of polysaccharides at 24, 48 and 72 hours of 
fermentation. 
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Fig. 1. The influence of temperature upon the synthesis of 
exopolysaccharides for Lactobacillus sp. IL1 strain in 
MRS with 15% sucrose 
 
Fig. 2. The influence of temperature upon the synthesis 
of exopolysaccharides for Lactobacillus sp. IL 4 strain 
in MRS with 15% sucrose 
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Fig. 3. The influence of pH upon the synthesis of 
exopolysaccharides for Lactobacillus sp.IL 1 strain in 
MRS with 15% sucrose 
 
Fig. 4. The influence of pH upon the synthesis of 
exopolysaccharides for Lactobacillus sp.IL 4 strain in 
MRS with 15% sucrose 
 
From pH point of view, it can be noticed that its decrease or increase significantly 
inhibits the synthesis of exopolysaccharides (Fig.3 and Fig.4). A smaller quantity of 
exopolysaccharides results if pH situates below 7. Also, the extreme values of pH (2, 4 and 
10) totally inhibit the synthesis, fact directly correlated with the inhibition of cellular increase. 
The strain Lactobacillus sp. IL4 has a bigger synthesis capacity both at pH 8, and pH 6, at 48 
hours of fermentation. The decrease or increase of pH with one unit, at the strain 
Lactobacillus sp. IL4, determined the obtaining of a similar quantity of exopolysaccharides, 
representing only about 30% of the quantity obtained for pH 7, of 145 mg/L. 
 
CONCLUSIONS 
 
From the tests made it results that the strains Lactobacillus sp. IL1 and Lactobacillus 
sp. IL 4 are capable to synthesize exopolysaccharides when carbon sources are represented by 
glucose, lactose and sucrose. The biggest quantity of exopolysaccharides is obtained when 
sucrose is used, in a concentration of 15%, for 8 hours of fermentation. 55 mg/L are obtained, 
for the strain Lactobacillus sp. IL1 and 145 mg/L, for the strain Lactobacillus sp. IL4. The 
decrease or increase of the value 7 of pH and of the fermentation temperature, 370C, 
determined the decrease of the synthesis of exopolysaccharides. This finding is correlated 
with a more reduced multiplication, irrespective of pH values or the temperature of working. 
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